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Abstract 

Background: Cancers arising from the oral cavity are mostly squamous cell carcinomas. E-cadherin is encoded by the CDH1 

gene, helps in maintaining cell polarity and normal tissue architecture. loss of epithelial E-cadherin expression increases tumor 

invasiveness and metastasis. In the present study, the expression of epithelial E-cadherin in oral squamous cell carcinoma along 

with its grading is evaluated with immunohistochemical examination. Material and Method: Oral biopsy specimens received 

were fixed in 10% formaldehyde solution. Histological diagnosis was made on haematoxylin and eosin stained sections and 

expression of E cadherin is assessed by Immunohistochemistry. Results: In the present study out of 86 cases of OSCC, 57 were 

male and 29 were female with a M:F  1.9: 1. E-cadherin immunohistochemistry showed 4+ degree of expression in 15/51 (29%) 

cases in well differentiated carcinoma while in poorly differentiated carcinoma 4+ expression was showed only by 1/14 case. 

Differences in the expression of epithelial E-cadherin were statistically significant (p < 0.001) between all the histopathological 

grades. Any statistically significant association between the expressions of E-cadherin and clinicopathological variables such as 

age, sex, site and lymph node metastasis in OSCCs was not observed. Also, this study found no statistically significant 

association between OSCC with and without lymph node metastases and clinical variables like age, sex, site, and histological 

differentiation. Conclusion: Further research on E-cadherin and other related biomolecules can help us in early diagnosis and 

treatment of oral squamous cell carcinoma. 
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Introduction 

Cancers arising from the oral cavity are mostly squamous 

cell carcinomas [1]. It commonly affects people over 40 

years of age with male predominance. Tongue, soft palate, 

lower lip, floor of the mouth and the gingivo-buccal sulcus 

are the commonest site for occurrence of oral squamous cell 

carcinoma [2]. Tobacco and alcohol consumption are the 

most significant risk factors for oral squamous cell 

carcinoma (OSCC) [3]. Although, the diagnosis and 

treatment has improved a lot, still the 5-year survival rate in 

OSCC is only about 50%, which is due to a large number of 

patients presents with advanced disease stage and regional 

lymph node metastasis [4,5,6]. So, for the development of 

anticancer therapeutics, it is very imperative to know the 

basic mechanism of metastatic dissemination of oral 

squamous cell carcinoma. E-cadherin is encoded by the 

CDH1 gene located on chromosome 16q21. It is a calcium-

dependent transmembrane glycoprotein which is expressed  
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in most epithelial cells and helps in maintaining cell polarity 

and normal tissue architecture [7]. The intracellular domain 

of E-cadherin is linked to the actin cytoskeleton through the 

catenins (α, β, and γ-catenin) [8]. Various study established 

that, with loss of epithelial E-cadherin expression, there is 

decrease in tumor differentiation and increased chances of 

metastatic dissemination, suggesting the role of E-cadherin 

in tumor invasiveness and metastasis [9,10] Few other 

studies showed that E-cadherin expression is strongly 

associated with overall survival [11]. In the present study, 

the expression of epithelial E-cadherin in oral squamous 

cell carcinoma along with its grading is evaluated with 

histopathological and immunohistochemical examination. 

Material and Methods 

Study period: The present study includes 86 cases of 

primary OSCC diagnosed histopathologically from March 

2017 to February 2018 (1 year) in the Department of 

Pathology, Silchar Medical College. Another 14 cases 
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included as control group with a clinical suspicion of 

malignancy but diagnosed as normal to inflammatory 

lesions on histology. Out of 86 cases of OSCC, 41 cases 

show regional lymph node metastasis confirmed by 

histological examination. Immunohistochemistry (IHC) 

with E cadherin was performed in all 86 cases of OSCC and 

14 cases showing normal to inflammatory lesion. 

 

Histopathological evaluation: Oral biopsy specimens 

received were fixed in 10% formaldehyde solution. The 

specimens were then sectioned from representative areas. 

Histological diagnosis was made on haematoxylin and 

eosin stained sections. The selected paraffin embedded 

tissue blocks, after section cutting were taken up on poly-

lysine coated slides for IHC procedure.  

 

Immunohistochemistry procedure: Antibody to E-

cadherin (EP700Y) (Rabbit Monoclonal Primary Antibody, 

prediluted, Cell Marque) was used as primary antibody, 

sections of infiltrating duct carcinoma of the breast were 

used as the positive controls. Tissue sections without 

incubation of primary antibody were used as negative 

controls. Slides were put at 60° Celsius in hot air oven for 

60 minutes and then put in xylene for 2 changes for 10 

minutes each for De-paraffinisation. Slides were passed 

through decreasing grades of alcohol and running water for 

5 minutes each. Antigen retrieval was done using Tris 

EDTA based antigen retrieval solution with a pH of 9. The 

microwave method of antigen retrieval is done in our IHC 

set up which is also known as Heat Induced Epitope 

Retrieval (HIER) method. Slides were washed with wash 

buffer of pH 7.2 to 7.6 three times 1 minute each following 

which Perox free blocking reagent is added to the sections 

and waited for 10 minutes. The slides are kept in humid 

chamber. Primary antibody is added to the respective slides 

and incubated for 60 minutes in humid chamber at room 

temperature. Slides were washed with wash buffer and Hi. 

Def Amplifier is added in tissue section and incubated for 

30 minutes. Slides were again washed with wash buffer and 

Polymer Hi Def HRP Label is added to the sections and 

incubated for 30 minutes inside the humid chamber at room 

temperature. After washing in wash buffer, DAB 

chromogen is added to the sections and waited for 10 

minutes in the humidity chamber. The slides are then 

washed with distilled water (2 times) counterstained with 

hematoxylin. The slides are washed under running tap water 

for 10 minutes. The slides are then serially dehydrated in 

alcohol and mounted in DPX. After drying the slides, the 

test slides were examined along with the control sections 

(stained simultaneously) by light microscopy.  

 

Evaluation of immunohistochemistry: For the evaluation 

of the expression of E-cadherin the proportion of positive 

tumor cells was visually estimated under microscope. E-

cadherin was assessed using the IHC immunoreactivity 

score, which is a semi quantitative method based on the 

proportion of cells with membranous staining and the 

intensity of staining: Immunoreactivity score = proportion 

positive score x intensity score. The proportion of positive 

staining was scored as - 0 if 0-20% of epithelial cells stained 

positive, 1 if 21-40% of cells were positive, 2 if 41-60% 

were positive, 3 if 61-80% were positive, or 4 if >80% cells 

were positive. The intensity was scored as - 0 for negative 

staining, 1 for weak intensity ,2 for moderate intensity and 

3 for strong intensity of staining. The total score ranges 

between 0 to 12. Immunoreactivity was divided into three 

groups based on the final score: a total score of 0 is 

considered as negative immunoreactivity, score of 1-4 as 

low immunoreactivity and > 4 as high immunoreactivity. 

 

Statistical analysis: The correlation between 

clinicopathological parameters and E-cadherin expression 

were analyzed using the chi square test and Fisher’s exact 

test. One-way ANOVA was used to compare and correlate 

the epithelial expression of E-cadherin in normal epithelium 

and different grades of squamous cell carcinoma. A p value 

<0.05 was considered statistically significant. 

Result 

In the present study, out of 86 cases of OSCC, 57 were male and 29 were female with a M:F  1.9: 1. Most of the cases are in 

between 51 to 60 years of age ( 36.05%) (Table 1). Out of 86 cases, 51 (59.30%) were well differentiated OSCC, 21 (24.42%) 

were moderately differentiated and 14 (16.28%) were poorly differentiated (Figure 1). 

 

     Table-1: Age and Sex distribution of OSCC cases 

Age group Total (n=86) Male (n=57) Female (n=29) 

21-30 02 (02.33%) 01 (01.75%) 01 (03.45%) 

31-40 07 (08.13%) 05 (08.77%) 02 (06.90%) 

41-50 25 (29.07%) 19 (33.33%) 06 (20.69%) 

51-60 31 (36.05%) 15 (26.32%) 16 (55.17%) 

61-70 15 (17.44%) 12 (21.06%) 03 (10.34%) 

71-80 03 (03.49%) 02 (03.51%) 01 (03.45%) 

>80 03 (03.49%) 03 (05.26%) 00 (00.00%) 
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Figure 1: Distribution of different grades of OSCC (n =86). 

 

Immunohistochemical evaluation E-cadherin expression: In all normal tissues, E-cadherin was localized to the epithelial cell 

membrane and was expressed throughout the whole thickness of the epithelium. In the present study, E-cadherin 

immunohistochemistry showed 4+ degree of expression in 15/51 (29%) cases and 3+ degree of expression in 20/51(39%) cases 

in well differentiated carcinoma, while in poorly differentiated carcinoma 4+ expression was showed only by 1/14case and only 

two cases showed 3+ degree of expression (Table 2). 

 

      Table-2: Expression of E-Cadherin in different Grades of OSCC. 

Grades of OSCC No of cases 4+ 3+ 2+ 1+ 0 

Well differentiated 51 15 20 14 2 0 

Moderately differentiated 21 4 7 9 1 0 

Poorly differentiated 14 1 2 5 4 2 

 

 

Figure 2: Expression of E-cadherin in well differentiated OSCC [40x]. 

 

      Table-3: E-cadherin IHC score 

 Mean IHC Score Standard deviation P value 

Normal 9.313 ±2.024  

 

< 0.001 
Well differentiated OSCC 6.961 ±2.366 

Moderately differentiated OSCC 5.524 ±1.778 

Poorly differentiated OSCC 2.357 ±1.336 

59.3
24.42

16.28

Grading of OSCC

WDOSCC MDOSCC PDOSCC



November, 2019/ Vol 5/ Issue 11                                                      Print ISSN: 2456-9887, Online ISSN: 2456-1487    

                                                                                                                                    Original Research Article                                         

Pathology Update: Tropical Journal of Pathology & Microbiology   Available online at: www.medresearch.in 887 | P a g e  

 

Figure 3: Expression of E-cadherin in poorly differentiated OSCC [40x]. 

 
Immunoreactivity for E-cadherin in normal epithelium was high (mean IHC score = 9.313±2.024). In OSCC tissue, the 

expression of E-cadherin decreases from well differentiated to poorly differentiated carcinomas. In well differentiated OSCC 

mean IHC score was 6.961±2.366, in moderately differentiated cases mean IHC score was 5.524±1.778 and in poorly 

differentiated OSCC mean IHC score was found to be 2.357±1.336. Differences in the expression of epithelial E-cadherin were 

statistically significant (p< 0.001) between all the histopathological grades (Table 3). 

 
     Table-4: Comparison of OSCC with and without lymph node metastases 

LN Metastasis IHC Score ≤4 IHC score 5-12 P value 

Present 19 22 0.119 

Absent 13 32 

Any significant difference in E- cadherin expression at the primary site of OSCC, with or without lymph node metastases was 

not observed (Table 4). Also, any statistically significant association between the expressions of E-cadherin and 

clinicopathological variables age, sex, site in OSCCs was not observed and hence these variables did not affect the E-cadherin 

expression at primary site (Table 5). 

 

      Table-5: Correlation of E-cadherin expression and clinical variables. 

Cinicopathological variables IHC Score ≤4 IHC score 5-12 P value 

1. Sex 

Male 19 38 0.349 

Female 13 16 

2. Age 

≤ 50 09 25 0.114 

>50 23 29 

3. Site 

Buccal mucosa 11 29 0.121 

Dorsum of tongue 02 01 

Floor of mouth 01 03 

Gingivo buccal sulcus 07 02 

Lateral border of tongue 07 11 

Reteromolar trigone 03 04 

Lower lip 01 04 
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      Table-6: Correlation between clinicopathological variables and lymph node status.    

 OSCC with Lymph node 

metastasis (n= 41) 

OSCC Without Lymph 

node metastasis (n= 45) 

P Value 

1. Age 

≤ 50 16 18 
1.000 

>50 25 27 

2.Sex 

Male 29 28 
0.495 

Female 12 17 

3. Grading of OSCC 

WDSCC 24 27 

0.703 MDSCC 09 12 

PDSCC 08 06 

4. Site 

Buccal mucosa 17 23 

0.298 

Dorsum of tongue 02 01 

Floor of mouth 03 01 

Gingivo buccal sulcus 04 05 

Lateral border of tongue 12 06 

Reteromolar trigone 02 05 

Lower lip 01 04 

In Patients without lymph node metastases,18 were in age groups of ≤50 years and 27 cases were >50 years of age. whereas 

patients with lymph node metastases, 16 were in the age group of ≤50 years and 25 were >50 years of age. In the present study, 

there were no statistically significant association between OSCC with and without lymph node metastases and clinical variables 

like age, sex, site, and histological differentiation (Table 6). 

Discussion 

Amongst the 86 cases of oral squamous cell carcinoma, 

maximum numbers of patients were in the age of 51-60 

years (36.05%) with mean age of 53.733±11.719 years 

which is consistent with studies conducted by Dhar PK et 

al., [12] Mehrotra R et al,[13] Khandekar SP et al, [14] 

Mishra V et al.[15]. In the present study, it was observed 

that out of 86 cases of OSCC, majority i.e. 57 were male 

and 29 were female. Studies conducted by Durazzo MD et 

al,[16] Khandekar et al [14] Dias et al [17] Brandizzi et al 

[18] Kruse AL et al [19] also found a male preponderance.  

 

The fact that oral cancer affects men more than women may 

be observed in all of the studies conducted in India as well 

as other countries. However, gender is not a risk factor per 

se in oral malignancies. The difference may be due to the 

high rate of tobacco and alcohol consumption among males. 

Tobacco addiction among males includes both chewing and 

smoking. In our society females usually do not indulge in 

smoking although a disturbing rising trend is noted. Most 

of the studies found that the maximum incidence of oral 

malignancies in people was over 50-60 years of age. Hence, 

screening programs targeting men over 50 years, would 

help in early diagnosis of oral malignancy and therefore 

likely to improve the treatment outcome. 

 

 

Most of the cases were well differentiated OSCC (59.30%). 

Broder’s grading system was used for grading of tumor. 

Well differentiated squamous cell carcinomas (n=51) 

showed sheets and nests of tumor cells with large 

hyperchromatic nuclei. The presence of individual cell 

keratinisation with keratin pearl formation was consistently 

seen in almost all the cases and is the prominent features of 

well differentiated SCC. Intercellular bridges, atypical 

mitoses and stromal lymphoplasmacytic infiltrate are seen 

in many cases. The pattern of invasion was predominantly 

pushing and bands type in most of the cases.  

 
Moderately differentiated squamous cell carcinomas 

(n=21) showed nuclear pleomorphism with decrease in 

individual cell keratinization. The pattern of invasion was 

predominantly in bands, cords and islands with minority of 

cases showing pushing pattern of invasion. Poorly 

differentiated squamous cell carcinomas (n=14) showed 

predominantly immature cells with numerous atypical 

mitoses with absence of individual cell keratinisation. The 

tumor cells showed lack of cohesiveness. The pattern of 

invasion was seen predominantly in single cells, cords and 

islands. In a study conducted by Iype EM et al. in 2001, [20] 

they found 52.6% well-differentiated tumors, 34.2% 

moderately differentiated and 4.2% poorly differentiated 
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tumors. For 8.9% patients, the degree of differentiation was 

not recorded. Ahluwalia et al [21]. found 65.97% well 

differentiated, 24.49% moderately differentiated, and 

9.53% poorly differentiated OSCC. Patel MM et al [22] 

found 60.12% well differentiated, 38.7% moderately 

differentiated, and 1.18% poorly differentiated OSCC. 

Dragomir LP et al. [23] showed 52.9% well differentiated, 

35.3% moderately differentiated, and 11.8% poorly 

differentiated OSCC. 

 

Epithelial E cadherin expression decreases from well 

differentiated carcinoma to poorly differentiated 

carcinoma. Differences in the E-cadherin expression 

between the histopathological grades were found to be 

statistically significant (P <0.001). In a study conducted by 

Kaur G et al. [24]; Expression of E-cadherin in normal oral 

epithelium, primary OSCC (n = 37) and metastatic lymph 

nodes (n = 10) were analyzed by immunohistochemistry. 

An inverse correlation was observed between epithelial E-

cadherin immunoreactivity and degree of tumour 

differentiation. In advanced cases of OSCC, expression of 

E-cadherin was found to be significantly reduced. But, an 

increased E-cadherin expression was recorded in early 

lesions, that is, in well differentiated (n = 9) and moderately 

differentiated OSCC (n = 13). Moreover, in majority of 

metastatic lymph node, E-cadherin was negative (7/10). 

Nijkamp MM et al. [25] found that, compared to tumors 

with high expression of E-cadherin, tumours with reduced 

expression showed a significantly higher incidence of 

metastasis (19% versus 81%, p = 0.004). Zaid KW et al., 

[26] found a decrease in E-cadherin expression with 

histological grades of OSCC.  

 

Afrem MC et al. [27] observed a decrease E-cadherin 

reactivity in parallel with decreasing tumor differentiation 

and with the increase of invasion pattern of tongue 

carcinoma. Akhtar K et al [28] observed a significantly 

reduced expression of E-cadherin expression in invasive 

oral squamous cell carcinomas compared to dysplasia and 

carcinoma in situ. Whereas, in a study conducted by Chaw 

SY et al. [29]  they observed a decrease in E-cadherin 

expression when comparing normal epithelium to mild 

dysplasia and to moderate-severe dysplasia while a small 

increase in E-cadherin expression was noted from 

moderate-severe dysplasia to OSCC tissues however, 

differences in E-cadherin expression were not significant 

between the histopathological grades.  

 

Any significant difference in E- cadherin expression in 

OSCC with and without lymph node metastases was not 

observed. Various studies showed a significant association 

between decrease or loss of expression of E Cadherin and 

lymph node metastases. [30-33] However, few others failed 

to prove the same [34-37]. The present study is consistent 

with these studies. A number of factors associated with the 

methodology including method of evaluation of 

immunostaining may be the reason for the inconsistency of 

the results. There are also some limitations to this study like 

lower number of cases, lack of clinical staging and post-

operative follow-up data of the selected cases. Also, the 

study was conducted over the cases that came to Silchar 

medical college which may not represent the entire 

population of that region.  

Conclusion 

The present study shows that epithelial E cadherin 

expression decreases from well differentiated carcinoma to 

poorly differentiated carcinoma in OSCC. Various studies 

showed a significant association between decrease or loss 

of expression of E Cadherin and lymph node metastases 

Although the present study failed to prove this, further 

research on E-cadherin and other related biomolecules can 

help us in early diagnosis and treatment of oral squamous 

cell carcinoma as well as predicting the tumor behavior. 

What the study adds to the existing 

knowledge? 

It was observed that decrease E-cadherin expression in oral 

squamous cell carcinomas, but it may not be the only key 

factor for regional lymph node metastases. The role other 

adhesion molecules and various related proteases such as 

MMP (matrix metalloproteinase), cathepsin D, 

plasminogen activator which helps in invasion of 

extracellular matrix needs to be studied further for 

occurrence of regional lymph node metastasis.  
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